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CONTINUATION SHEET Refer ence No. of Document Being Continued Page 2 of 26
PIIN/SIIN DAAEO7-03- C-L150 MOD/AMD
Name of Offeror or Contractor: THERMOANALYTI CS, | NC.
ITEM NO SUPPLIES/SERVICES QUANTITY |UNIT UNIT PRICE AMOUNT
SECTI ON B - SUPPLI ES OR SERVI CES AND PRI CES/ COSTS
0001 THERVAL MANAGEMENT 1 LO $ 729, 473. 64
NCOUN: THERMAL MANAGEMENT
SECURI TY CLASS: Uncl assified
The contractor shall furnish all the supplies and
services required to acconplish the tasks set forth
in the Section C Scope of Wrk.
The total anobunt of CLIN 0001, which will be
incremental ly funded as stated in Cl ause B. 3
entitled "Funding" will consist of the follow ng
amounts of estimated cost and fixed fee.
Esti mated Cost = $688, 182.68
Fi xed Fee = $ 41, 290. 96
Total Anmount = $729,473.64
(End of narrative B001)
| nspection and Acceptance
I NSPECTI ON:  Desti nation ACCEPTANCE: Desti nation
Deliveries or Performance
DLVR SCH PERF COWPL
REL CD QUANTI TY DATE
001 1 01- DEC- 2005
$ 729, 473. 64
000101 THERVAL MANAGEMENT
NOUN: FY04 PHI | SBI R THERMOANALYTI C
PRON: E142C017EH PRON AMD: 01 ACRN:  AA
AVS CD: 665502M4055
(AMOUNT:  $ 364, 737.00)
0002 DATA | TEM

SECURI TY CLASS: Uncl assified




CONTINUATION SHEET Refer ence No. of Document Being Continued Page 3 of 26
PIIN/SIIN DAAEO7-03- C-L150 MOD/AMD
Name of Offeror or Contractor: THERMOANALYTI CS, | NC.
ITEM NO SUPPLIES/SERVICES QUANTITY |UNIT UNIT PRICE AMOUNT
A001 DATA | TEM $ ** NSP ** [$ ** NSP **
NOUN: PROGRESS & STATUS REPORTS
SECURI TY CLASS: Uncl assified
Progress & Status Reports in accordance with
Provisions C. 3.3, C5.1 and Data |tem A001,
Exhibit A, of the contract.
(End of narrative B001)
| nspection and Acceptance
I NSPECTI ON:  Desti nation ACCEPTANCE: Desti nation
A002 DATA | TEM $ ** NSP ** [$ ** NSPp **
NCUN: SCI ENTIFIC & TECH REPORT
SECURI TY CLASS: Uncl assified
Fi nal Report in accordance with Provisions C. 3.4,
C.5.1 and Data Item A002, Exhibit A, of the contract.
(End of narrative B001)
| nspection and Acceptance
I NSPECTI ON:  Desti nation ACCEPTANCE: Desti nation
A003 DATA | TEM $ ** NSP ** ** NSPp **
NOUN: MEETI NG M NUTES
SECURI TY CLASS: Uncl assified
Meeting M nutes in accordance with Provisions C 3.1,
C.3.2, C5.3 and Data Item A003, Exhibit A of the
contract.
(End of narrative B001)
I nspection _and Accept ance
I NSPECTI ON:  Desti nation ACCEPTANCE: Destination
A004 DATA | TEM $ ** NSP_** ** NSP **
NCUN: BRADLEY M2 MODEL
SECURI TY CLASS: Uncl assified
Bradl ey M2 conputer Mdel, in accordance with




Reference No. of Document Being Continued

Page 4 of 26

CONTINUATION SHEET
PIIN/SIIN DAAEO7-03- C-L150 MOD/AMD
Name of Offeror or Contractor: THERMOANALYTI CS, | NC.
ITEM NO SUPPLIES/SERVICES QUANTITY |UNIT UNIT PRICE AMOUNT
Provisions C. 2.6, C. 5.4, and Data |tem A004,
Exhibit A, of the contract.
(End of narrative B001)
| nspection and Acceptance
I NSPECTI ON:  Desti nation ACCEPTANCE: Desti nation
A005 DATA | TEM ** NSP ** [$ ** NSPp **
NOUN: FCS MODEL
SECURI TY CLASS: Uncl assified
Future Conbat Systens conputer nodel, in accordance
with Provision C.2.7, C 5.5, and Data Item AQ05,
Exhibit A
(End of narrative B001)
I nspection _and_Accept ance
| NSPECTI ON:  Dest i nati on ACCEPTANCE: Desti nation
A006 DATA | TEM $ ** NSP ** [$ ** NSP _**

NOUN: PRESENTATI ON MATERI ALS
SECURI TY CLASS: Uncl assified

Presentation Materials, in accordance with Provisions
C.2.8, C.5.6, and Data Item A006, Exhibit A

(End of narrative B001)

I nspection and_Accept ance
| NSPECTI ON:  Dest i nati on ACCEPTANCE: Desti nation
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CONTINUATION SHEET
PIIN/SIIN DAAEO7-03- C-L150 MOD/AMD

Name of Offeror or Contractor: THERMOANALYTI CS, | NC.

B. 1 ESTI MATED COST AND PAYMENT

B.1.1 The estimted cost for payment for performance of the work required under this contract is $688,182.68 which shall constitute
the estimated cost for purpose of the contract clause in Section | entitled "Limtation of Funds" (FAR 52.232-22).

B.1.2 The contractor will be paid the fixed fee of $41,290.96 stated in CLIN 0001 for the perfornance of work under this contract and
in accordance with the terns of the contract clause in Section | entitled "Fixed Fee" (FAR 52.216-8). The fixed fee together with the
rei mbursement of cost shall constitute full and conplete consideration for the contractor's services in connection with the work
required and perforned under this contract.

B.1.3 Al l owabl e cost shall be determ ned and paynment thereof shall be provided, in accordance with the contract clause in Section I
entitled "Allowabl e Cost and Paynent" (FAR 52.216-7).

B.2 PAYMENT

The contractor may subnmit nonthly vouchers nmonthly for paynent under this contract. The fee will be payable at time of reinbursenent of
cost at the same rate as the total fee of this contract to the total estimated cost thereof, subject to any w thhol ding pursuant to
provisions of this contract.

B.3 FUNDI NG

B.3.1 The governnent will provide funds under this contract covering the estimated cost and fee hereof on an incremental basis as
provided for in the follow ng fund schedul e and pursuant to the contract clause entitled "limtation of Funds" (FAR 52.232-22). It is
estimated that the incremental anpunts are sufficient for the performance of work in each of the cited periods. The governnent nay, at
its discretion, allot such funds on an increnental basis within each fiscal year. The contractor shall so plan and execute the work
required by this contract as to expend and/or conmt funds conpatible with the schedule set forth below. Wenever the contractor has
reason to believe that the funds allotted to this contract for any fiscal year are either insufficient or excessive for the performance
of work required in that fiscal year the government shall be so notified.

B.3.2 The funding schedule is as foll ows:

Per f or mance Peri od Amount
FY 04 - Award to Cct 04 $364, 737. 00
FY 05 - through conpletion $364, 736. 64

B. 4 FUNDS ALLOTTED
An anount of $364,737.00 is being obligated at time of award of the basic contract. The remaining balance of the total contract anount

of $729,473.64, an anmount of $364,736.64 which represents the funding for the second year of contract performance, is scheduled to be
added to the contract, as outlined in Cause B.3.2.

*** END OF NARRATIVE B 001 ***
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CONTINUATION SHEET

PIIN/SIIN DAAEO7-03- C-L150 MOD/AMD

Name of Offeror or Contractor: THERMOANALYTI CS, | NC.

SECTI ON C - DESCRI PTI OV SPECI FI CATI ONS/ WORK STATEMENT
SECTION C - SCOPE OF WORK

The contractor, acting as an independent contractor and not as an agent of the Government, shall provide the necessary personnel,
facilities, materials, and services to performthe specific tasks listed in the Scope of Wrk bel ow

C1 Pur pose/ oj ecti ve

C.1.1 The purpose of this contract is to develop a rapid prototyping tool for optimal design of thermal managenment systens for
vehicles. To achieve this goal a neans of rapidly and conprehensively anal yzi ng candi date design configurations is needed. The tool
shall facilitate nodeling design pernutations, both at a systemand sub-systemlevel. By systemlevel it is neant the choice and

| ocation of thermal nanagenent el ements as part of a vehicle nodel (for exanple, use of a cooling |oop or heat pipe to nove heat, or air
or water cooled heat sink). The sub-systemlevel refers to design aspects of an el enent, such as size, or the nunmber or dianeter of
tubes in a radiator, or the flowrate in a cooling | oop.

C1.2 The scope includes the devel opment of a kit of thermal management conponent thermal nopdels within MISES, conbined with an

optim zing routine that finds a design configuration that mnimzes a user-supplied cost function. The resulting tool shall be tied to
a product managenent tool to facilitate configuration managenent. The kit shall include conponent nodels based on a MUSES nodel i ng
paradi gm conponents wi th conplex thernal behavior coupled to other physical phenonmena, described by user-defined routines; and
conponent - speci fic convection nodel s based on CFD analysis. Having the toolkit of thermal managenent conponents allows a designer to
conpare the performance of various approaches to thermal nmanagenent of a vehicle w thout being held back by |ack of nodeling capability
or time for a particular approach. The optimizing routine automates and accel erates the search for the "opti nunt design solution. The
product data managenent tool allows the thermal managenment design to be integrated into the total vehicle design process.

C2 Tasks

The contractor shall acconplish the objectives described in C.1 by performng the follow ng tasks:

C.2.1 Conponent Models:

The contractor shall devel op nodels of selected thernmal nmanagenent conponents identified in Contract DAAEO7-03-C- L082, based on a
MISES/ RadTher m nodel i ng paradi gm MSES shall have the ability to inport into the parent nodel not only the geonetry and nesh for the

conponent, but all part information as well, including nmaterial properties and boundary conditions. The nodel user will be able to
place and orient the conponent in the parent nodel scene where desired, create thermal |inks between the conponent and parent, and see
the analysis results of the conmponent included with the parent results in the postprocessor. |In addition, the user will be able to

unlink the conponent and re-locate it within the parent nodel as desired.
C. 2.2 User Defined Parts:

The contractor shall enable the use of third party routines to describe custom conponents that do not fit within the MISES nodeling
paradigm The sanme functionality for inporting, |ocating, |inking, and post-processing the user part shall be created.

C. 2.3 Fast CFD:

The contractor shall devel op scal abl e conponent specific convection nbdels for selected conponents identified in Table 2 of the Final
Report submitted under previous Contract DAAEQ7-03-C-L082 (entitled Conponent Mdels Wth Associ ated Special Convection Mdel s),
incorporated hereto as Attachment 001, based on CFD nodels of the conponent/fluid flow interaction. A neans of inporting these
convection nodels with the associated conponent shall be created w thin MISES.

C.2.4 Optimzation Al gorithm

The contractor shall create, either as a separate application, or as a link to a commerci al package, a procedure for autonated design
optim zation. A nmeans of allow ng the user to specify an arbitrary cost function, with side conditions and constraints, shall be
devel oped and included with this optimization procedure. The optimzer shall have the ability to nani pul ate a MuSES nodel (containing
import conponents) query the postprocessor for analysis results, and then choose a new design configuration, and shall be able to
iterate this process until a satisfactory design is found.

C. 2.5 Product Managenent Tool

The contractor shall create the functionality within MISES necessary to interface to a comrercial product data managenent tool to
facilitate the managenment of the iterative nature of the design process.

C.2.6 Bradley M Mdel
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CONTINUATION SHEET
PIIN/SIIN DAAEO7-03- C-L150 MOD/AMD

Name of Offeror or Contractor: THERMOANALYTI CS, | NC.

The contractor shall devel op and deliver to the government COIR (Contracting O ficer Technical Representative) by 30 Nov 04, in
accordance with Data |tem A004, Exhibit A a Bradley M2 conputer nodel with a representative internal geonetry to denonstrate the
robustness of the design approach. The internal conpartnents shall include all najor electrical subsystens and their associated thernal
characteristics. The government will provide to the contractor a baseline M2 Bradl ey conputer nodel by 30 Aug 04, in accordance with

C. 4.1.

C. 2.7 Future Conbat Systens Mddel

The contractor shall devel op and deliver to the government COIR by 30 May 05 a Future Conbat Systens (FCS) conputer npdel to denonstrate
the robustness of the final design approach, in accordance with Data |Item A005, Exhibit A This FCS nodel shall be a full vehicle
thermal representation including, but not linmted to, power train, survivabilty technol ogies, and internal geonetry. The governnent
will provide to the contractor the Pro-E geonetry for the FCS variant of interest by 28 Feb 05, in accordance with C.4.2. The internal
conpartnents shall include all nmjor electrical subsystens and their associated thermal characteristics. The survivability technol ogies
shall include Electro-magnetic arnmor, Active Protection systems, Electronic Warfare technol ogi es, and signature reduction technol ogi es.

C.2.8 Presentation Materials

The contractor shall prepare and deliver presentation materials in accordance with Data |Item A006, Exhibit A and specification D - ADWN
81373. These presentation materials nmay be publicly displayed at government |ocations, or at professional or industry trade shows or
conferences. The initial display will be due by 30 Mar 05 and the final display will be due by 30 Nov 05, at contract conpletion, in
accord with Data Item A006, Exhibit A

C3 Meeting and Report Requirenents
C.3.1 Start of Wrk Meeting

The contractor shall hold a Start of Work Meeting held within thirty (30) days after contract award at TACOM The contractor shall
subnmit Meeting Mnutes within ten (10) days after the Start of Wrk Meeting, in accordance with Data Item A003, Exhibit A which will
describe, at a mininmum where the nmeeting was held, who attended for both the contractor and the governnment, and what actions, plans and
deci sions were presented and made during the neeting.

C.3.2 In-Process Review Meetings

The contractor shall hold four (4) In-Process Review (IPR) Meetings during performance of the contract. These reviews will be held
every 6 nonths as follows: the first will be held by 30 May 04, the second by 30 Nov 04, the third by 30 May 05 and the |ast by contract
conpl etion, 30 Nov 05. These In-Process Reviews will be held to review cost, schedule, and performance under the contract including
addressing any outstanding issues or problens that are significantly affecting performance or cost under the contract. These neetings
will be held at TACOM The neetings will be jointly chaired by the contractor and TACOM and the agenda for each IPR neeting will be
coordi nated in advance by the contractor and the governnent COTR. The contractor shall subnmit Meeting Mnutes to the government within
ten (10) days after each I PR Meeting, in accordance with Data |tem A003, Exhibit A These Meeting Mnutes shall describe, at a mninmm
where the I PR Meeting was held, who attended for both the contractor and the government, and description of what itens/issues were

di scussed and any plans, actions, and decisions that were di scussed or made at the neeting.

C. 3.3 Progress & Status Reports

The contractor shall submt Progress & Status Reports every 90 days, beginning 90 days after award of the contract, in accordance with
Data Item A001, Exhibit A These Progress & Status reports shall include a summary of the progress nade to date on the contract,
including any outstanding issues, problenms, and acconplishments. These reports will also list the total cost expenditures incurred to
date, including the specific costs incurred since the last Progress & Status Report was subnmitted, and the renmining funds avail able
under the contract. The contractor shall conpare actual progress and expense to the proposed spending plan set forth in the
contractor's original proposal. No Progress & Status Report will be due, however, at the conpletion of the contract when the Scientific
& Technical Report is due, in accordance with C. 3.4.

C.3.4 Scientific & Technical Report

The contractor shall submit a draft Scientific and Technical Report by 30 Sep 05, in accordance with Data Item A002, Exhibit A The
government will have 30 days to review this draft report and provide comments on it back to the contractor. The contractor shall submt
the final Scientific & Technical Report by 30 Nov 05 which addresses comments made by the government on the draft report, in accordance
with Data item A002, Exhibit A The Scientific & Technical Report will include a detailed description of the overall findings and
performance on the contract including a description of the results of the work perforned on the specific tasks set forth in C.2. This
report will also include a summary of the overall cost expenditures spent on this contract. The contractor will deliver to the
government COTR at the address listed in the Section G "Communications" clause, as part of the Scientific & Technical Report, a copy of
the final Rapid Prototyping Software on CD- ROM

C 4 Cover nment Furni shed Materi al
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Name of Offeror or Contractor: THERMOANALYTI CS, | NC.

C.4.1 The governnment will provide a baseline M2 Bradley nodel to the contractor by 30 Aug 04, in accordance with C 2.6.

C. 4.2 The government will provide the Pro-E geonetry for the FCS variant of interest to the contractor by 28 Feb 05, in accordance with
C.27.

C.5 Del i ver abl es
The contractor shall provide the follow ng deliverables under this contract to the governnent:
C.5.1 Progress and Status Reports

The contractor shall submt Progress & Status Reports every 90 days, beginning 90 days after contract award, in accordance with C 3.3
and Data |Item A001, Exhibit A

C.5.2 Scientific & Technical Report

The contractor shall submit a draft Scientific & Technical Report by 30 Sep 05, in accordance with C. 3.4 and Data Item A002, Exhibit A
The contractor shall submit a final Scientific & Technical Report by 30 Nov 05, in accordance with C. 3.4 and Data Item A002, Exhibit A

C. 5.3 Meeting Mnutes

The contractor shall submit Meeting Mnutes for the Start of Wrk Meeting and the In-process Review Meetings, in accordance with
Provisions C. 3.1, C 3.2, and Data Item A003, Exhibit A

C.5.4 Bradl ey M2 Model
The contractor shall deliver a Bradley M2 Mddel, in accordance with Provision C. 2.6 and Data |tem A0O04, Exhibit A by 30 Nov 04.
C. 5.5 Future Conbat Systens Model

The contractor shall deliver a Future Conbat Systems (FCS) Mddel, in accordance with Provision C. 2.7 and Data |tem A0O05, Exhibit A by
30 May 05.

C.5.6 Presentation Materials
The contractor shall deliver Presentation Materials in accordance with Provision C 2.8 and Data Item A006, Exhibit A.
C. 5.7 Rapid Prototype Software

The contractor shall deliver a copy of the Rapid Prototype Tool on a CD-Rom at contract conpletion, as part of the Scientific &
Techni cal Report required under C. 3.4.

*** END OF NARRATIVE C 001 ***
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PIIN/SIIN DAAEO7-03- C-L150 MOD/AMD

Name of Offeror or Contractor: THERMOANALYTI CS, | NC.

SECTI ON D - PACKAG NG AND MARKI NG
D1 PACKAG NG AND PACKI NG

Sof tware deliverables that are due under this contract and which will be delivered other than electronically (such as those delivered as
a CD-ROM shall be packaged and packed in accordance with standard comrercial practice in order to ensure safe arrival at the
destination listed for the Technical Representative (COTR) in the Section G clause entitled "Comunications", without |oss or danage.
D2 MARKI NG

Any software deliverables that may be due under this contract shall be marked with a decriptive title, and with the name and address of

the prime contractor as well as with the contract nunber.

*** END OF NARRATIVE D 001 ***
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PIIN/SIIN DAAEO7-03- C-L150 MOD/AMD

Name of Offeror or Contractor: THERMOANALYTI CS, | NC.

SECTI ON E - | NSPECTI ON AND ACCEPTANCE

Regulatory Cte Title Dat e
E-1 52. 246-9 | NSPECTI ON OF RESEARCH AND DEVELOPMENT ( SHORT FORM APR/ 1984
E-2 52. 246- 4030 | NSPECTI ON POl NT: DESTI NATI ON AUG 1994
(TACOW
We' |l meke our Procurenent Quality Assurance inspection at the destination(s) listed in the Schedul e. We' 1l be checking the

supplies to make sure they conformw th applicable draw ngs and specifications.
[End of d ause]
E-3 52.246- 4031 ACCEPTANCE PO NT: DESTI NATI ON AUG 1994
(TACOW
The Governnent will accept the supplies at the destination(s) listed in the Schedul e.

[End of O ause]
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CONTINUATION SHEET
PIIN/SIIN DAAEO7-03- C-L150 MOD/AMD

Name of Offeror or Contractor: THERMOANALYTI CS, | NC.

SECTION F - DELI VERI ES OR PERFORMANCE

Regul atory Cite Title Dat e
F-1 52.242-15 STOP- WORK ORDER AUG 1989
F-2 52.242-17 GOVERNMENT DELAY OF WORK APR/ 1984
F-3 52.247- 34 F. O B. DESTI NATI ON NOV/ 1991
F-4 52.227-4002 DATA ( SOFTWARE) APR/ 1985
(TACOM

Al data deliverable under this contract shall be delivered in accordance with the quantities and schedul es as specified on the Contract
Dat a Requirenents List (CDRL) DD Form 1423, and shall be delivered F.O B. Destination to the follow ng address:

Commander
US Arny Tank-autonotive and Armanents Conmand

ATTN:  (See DD Form 1423, Bl ock 14)
Warren, M 48397-5000
* Kk k

F-5 DATA

Al'l data deliverables due under this contract shall be delivered electronically to the addressees and email addresses specified on the
Contract Data Requirenments List (CDRL) DD Form 1423, Exhibit A

F-6 PERI OD OF PERFORVANCE

Al work perforned on this contract shall be conpleted by Novenber 30, 2005.

F-7 DELI| VERABLES

The contractor shall provide the follow ng deliverables, in accordance with Provision C.5 of the contract:

F.7.1 The contractor shall submt Progress & Status Reports every 90 days, beginning 90 days after the award of the contract, in
accordance with Provision C 5.1 and Data |tem A001, Exhibit A of the contract.

F.7.2 The contractor shall prepare and submt a draft Scientific & Technical Report by Septenber 30, 2005, in accordance with
Provision C. 5.2 and Data |Item A002, Exhibit A of the contract. The governnent will have 30 days to review this draft Final Report and
provi de coments back to the contractor. The contractor shall submit the final Scientific & Technical Report to the governnent by
Novenber 30, 2005, in accordance with Provision C. 5.2 and Data Item A002, Exhibit A of the contract.

F.7.3 The contractor shall submt Meeting Mnutes, in accordance with Provision C. 5.3 and Data Item A003, Exhibit A of the contract.

F.7.4 The contractor shall provide a Bradley M2 Mddel by Novenber 30, 2004, in accordance with Provision C. 5.3 and Data |tem A004,
Exhibit A of the contract.

F.7.5 The contractor shall provide a Future Conbat Systens (FCS) Mdel by May 30, 2005, in accordance with Provision C. 5.5 and Data
Item A005, Exhibit A

F.7.6 The contractor shall provide Presentation Materials with the first initial display due by 30 Mar 05 and the final display due by
30 Nov 05, in accordance with Provision C.5.6 and Data |tem A006, Exhibit A

F.7.7 The contractor shall deliver a copy of the final Rapid Prototype Tool devel oped under this contract, at contract conpletion when
the final Scientific & Technical Report is submitted.

*** END OF NARRATIVE F 001 ***
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Name of Offeror or Contractor: THERMOANALYTI CS, | NC.

SECTI ON G - CONTRACT ADM NI STRATI ON DATA

PRON JoB
LI NE AMB CDY GBLG ORDER ACCOUNTI NG OBLI GATED
| TEM M PR ACRN STAT ACCOUNTI NG CLASSI FI CATI ON NUMBER STATI ON AMOUNT
000101 E142C017EH AA 1 21  42040000046N6N7EP665502255Y S20113 420017 Wb6HZV $ 364, 737. 00
665502M4055
TOTAL $ 364, 737. 00
SERVI CE ACCOUNTI NG OBLI GATED
NAVE TOTAL BY ACRN ACCOUNTI NG CLASSI FI CATI ON STATI ON AMOUNT
Ar ny AA 21  42040000046N6N7EP665502255Y S20113 W6 HZV $ 364, 737. 00
TOTAL $ 364, 737. 00
Requl atory Cite Title Dat e
G1 52.242- 4016 COMVUNI CATI ONS MAY/ 2000
( TACOW)

(a) Communications on technical matters pertaining to the contract shall be direct between the contractor and the Techni cal
Representative. Communications for the Technical Representative shall be addressed to:

Nane: Commander
U. S. Arny Tank-autonotive and Arnmanents Conmand
ATTN. M. Paul Rogers, AMSTA-TR-N
Warren, M 48397-5000

e-mail: rogersp@acomarny.ml
(b) The Administrative Contracting Officer's (ACO nane and email address are also provided if known at this tinme:
ACO DCMC Grand Rapi ds
ATTN: Ms. Marla Armstrong
Ri vervi ew Center Building
678 Front Street, NW
Grand Rapids, M 49504-5352

e-mail: mar st rong@cnde. dcna. mi |

(c) Please see the appointment letters prepared at time of contract award for functions the Techni cal Representative and ACO wil |
performon this contract.

[End of O ause]

G2 252.201- 7000 CONTRACTI NG OFFI CER S REPRESENTATI VE DEC/ 1991

(a) Definition. Contracting Officer's Representative neans an individual designated in accordance with subsection 201. 602-2 of
the Defense Federal Acquisition Regulation Supplenment and authorized in witing by the contracting officer to perform specific technical
or administrative functions.

(b) If the Contracting Oficer designates a contracting officer's representative (COR), the Contractor will receive a copy of the
witten designation. It will specify the extent of the COR's authority to act on behalf of the contracting officer. The COR is not
aut hori zed to nake any commitnments or changes that will affect price, quality, quantity, delivery, or any other termor condition of the
contract.

[End of d ause]

G3 52. 232- 4005 I NVOI CE | NFORMATI ON REQUI REMENT JAN 1988
(TACOM
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On each payment request submitted, the Contractor shall identify each affected Contract Line Item Number (CLIN), sub-CLIN, and/or work
directive, together with the related dollar amounts. This requirenment does not dimnish or restrict any other requirenment of this
contract.

* ko

G4 CONTRACTOR:  SPECI AL BI LLI NG | NSTRUCTI ONS

G4.1 The contractor shall bill to the six-digit (subCLIN and ACRN in accordance with FAR 52.232-4005, "Invoice |Information
Requi renment " .

G4.2 If nultiple subCLINs exist on the sane four-digit major CLIN the contractor shall deternm ne which six-digit subCLIN contains the
ol dest fiscal year npney and invoice against the containing the ol dest noney, until fully billed.

G4.3 To determine the fiscal year of funds, refer to the "Job Order Nunmber" (JON) colum listed in the Appropriation and Accounting
Data |isted el sewhere in this Section G The first digit represents the fiscal year.

G5 DFAS: SPECI AL PAYI NG | NSTRUCTI ONS

G5.1 DFAS wi Il make paynents as billed.

*** END OF NARRATI VE G 001 ***
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SECTI ON H - SPECI AL CONTRACT REQUI REMENTS

Regul atory Cite Title Dat e
H1 252. 205- 7000 PROVI SI ON OF | NFORMATI ON TO COOPERATI VE AGREEMENT HOLDERS DEC/ 1991
H 2 252. 225-7001 BUY AMERI CAN ACT AND BALANCE OF PAYMENTS PROGRAM APR/ 2003
H 3 252. 225-7002 QUALI FYI NG COUNTRY SOURCES AS SUBCONTRACTORS APR/ 2003
H 4 252.225-7004 REPORTI NG OF CONTRACT PERFORMANCE QUTSI DE THE UNI TED STATES APR/ 2003
H5 252. 231- 7000 SUPPLEMENTAL COST PRI NCI PLES DEC/ 1991
H 6 252.235-7011 FI NAL SCI ENTI FI C OR TECHNI CAL REPORT SEP/ 1999
H7 252.242-7004 MATERI AL MANAGEMVENT AND ACCOUNTI NG SYSTEM DEC/ 2000
H 8 252. 246- 7000 MATERI AL | NSPECTI ON AND RECEI VI NG REPORT MAR/ 2003
H 9 252. 246- 7001 WARRANTY OF DATA DEC/ 1991
H 10 52. 204- 4005 REQUI RED USE OF ELECTRONI C CONTRACTI NG DEC/ 2002
(TACOVM

(a) Al contract awards, nodifications and delivery orders issued by TACOMw || be issued electronically. The contractor has the
option to receive these actions either via the Wrldw de Wb (WWY or Electronic Data Interchange (EDI). Many provisions and cl auses
appear "by reference,” nmeaning only clause titles and regulation site are listed; their full texts can be found at the website
http://farsite. hill.af.ml/

(b) In order to be eligible to receive an award under this solicitation, the successful offeror nust be registered with the
Departnent of Defense (DOD) Central Contractor Registration (CCR). The CCR registration process nay be done electronically at the Wrld
W de Web (WMWY site: http://wwccr.gov/ . (In order to be registered to use EDI, you nust use the long formfor registration.
Certification information, including information on the EDI 838 TPP, nust be furnished to the Contracting Officer within 60 cal endar
days after contract award to conplete networking requirements within the Governnent.)

(c) Worldw de Web Distribution. The contractor will receive an electronic Notice of the Award, Modification, or Delivery O der
via e-mail. |If you choose the WAV option, you nust downl oad the file fromthe appropriate TACOM webpage:

Warren: http://contracting.tacomarny.ml/awards_official.htm

Rock Island: http://aais.ria.arny.ml/AA S/ AWDI NFQ i ndex. ht m

Pi catinny: http://procnet.pica.arny.ml/Contracts/Index. htm

Red River Arny Depot: http://ww.redriver.army.ml/contracting/ Awards
Anni ston Arny Depot: http://ww. anadprocnet. arny. nil

(d) Electronic Data Interchange. |f you choose to receive contract awards, nodifications and delivery orders through EDI, they
will be delivered electronically via the Federal Acquisition Network (FACNET). Federal Standard Version 3050 of Standard X12 fromthe
American National Standards Institute (ANSI) will be used as the format for these electronic transactions.

(1) You nust conplete the EDI 838 Trading Partner Profile, and nust agree (i) to subcontract with a DoD certified VAN or
Val ue Added Service (VAS) provider, or (ii) to becone DoD certified as a Val ue Added Network (VAN). The EDI 838 Training Partner
Profile is contained in the basic CCR registration formand includes portions of the registration formwhich are titled "Optional".
(2) You nust select a VAN fromthe official DoD approved |ist. DoD Certified VANs are |isted at
http://ww. acq.osd. mi|/ec/ecip/index.htm. |If your VAN is later renpved fromthe official list, or if you voluntarily drop your
initially selected VAN, then you nmust switch to a VAN that remains on the official DoD approved list. You nust maintain an active

account on a DoD approved VAN for the entire duration of the contract, beginning no later than the 60th day after award.

(e) Unless otherw se specified el sewhere in the contract, all data items you are required to provide under this contract nust be
subnmitted electronically. Acceptable formats include:

(1) Mecrosoft* 97 Ofice Products (TACOM can currently read OFFI CE 97* and lower.): Wrd, Excel, Powerpoint, or Access
(2) 100 OR 250 MEGABYTE ZIP*-DI SK, 3 1/2 INCH DI SK, OR 650 MEGABYTE CD ROM
(3) E-MAIL (Maxi mum size of each e-nmil message is be three and one-half (3.5) negabytes).
(4) Oher electronic formats. Before submtting your data in any other electronic format, please e-mail the buyer
identified on the face of the contract, with e-mail copy-furnished to ansta-idg@acomarny.nil, to obtain a decision as to the format's
acceptability. This e-mail nust be received by the buyer not later than ten cal endar days before the required data subm ssion date.

NOTE: The above formats may be subnmitted in conpressed formusing self-extracting files.

(f) Additional information can be obtained by sending a nmessage to: acqcenweb@acomarny.ml or by calling (586) 574-7059.
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[End of d ause]

H 11 52. 246- 4026 LOCAL ADDRESSES FOR DD FORM 250 MAR/ 2002

(TACOV
(a) The contractor nust provide a copy of each Material Inspection and Receiving Report (DD 250) pertaining to this contract, to the
addr esses given below, using either of the follow ng nmethods:

(1) «Qur first preference is for you to use electronic nail (e-mail), using the followi ng e-nail address:

DD250@ acom army. mi |

(2) Qur second preference is for you to use data facsimle (datafax) transm ssion, using this fax nunber:

(586) 574-7552 and use "DD250 mail box" in the "to:" block of your fax cover or header sheet.

In either method, do not m x DD250s from nore than one contract in a single transnmmssion. That is, you may submit nultiple DD250s in a

single transm ssion, but they nmust all be against the sane contract.

(b) These copies neet the requirenments for the Purchasing O fice copy and the Army Inventory Control Manager copy listed in tables

1 and 2 of DFARS Appendi x F.

(c) The DD250 formmay be found, in three different formats, on the Wrld Wde Wb at http://webl. whs. osd. m|/icdhonme/ DD-0999. ht m

[End of O ause]
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SECTI ON |

CONTRACT CLAUSES

Thi s contract

Upon request,
electronically at this address:

-1
-2
1-3
1-4
-5
1-6

-7
1-8
1-9
1-10

1-11
1-12
1-13
1-14
1-15
1-16
1-17

1-18
1-19
1-20
1-21
1-22
1-23
1-24
1-25
1-26
1-27
1-28
1-29
1-30

1-31
1-32

1-33
1-34
1-35
1-36

1-37
1-38
1-39
1-40
1-41
1-42
1-43
1-44
|1 -45
|1-46
1-47
1-48
1-49

i ncorporates one or nore clauses by reference, with the same force and effect as if they were given in full
the Contracting Officer will make their full text available. Also, the full text of a clause nay be accessed

http://farsite. hill.af.ml/

[End of d ause]

Requl atory Cite Title Dat e
52.202-1 DEFI NI TI ONS DEC/ 2001
52.203-3 GRATUI TI ES APR/ 1984
52.203-5 COVENANT AGAI NST CONTI NGENT FEES APR/ 1984
52.203-6 RESTRI CTI ONS ON SUBCONTRACTOR SALES TO THE GOVERNVENT JUL/ 1995
52.203-7 ANTI - KI CKBACK PROCEDURES JUL/ 1995
52.203-8 CANCELLATI ON, RESCI SSI ON AND RECOVERY OF FUNDS FOR | LLEGAL OR JAN 1997
| MPROPER ACTI VI TY
52.203- 10 PRI CE OR FEE ADJUSTMENT FOR | LLEGAL OR | MPROPER ACTI VI TY JAN 1997
52.203-12 LI M TATI ON ON PAYMENTS TO | NFLUENCE CERTAI N FEDERAL TRANSACTI ONS JUN 2003
52.204-4 PRI NTI NG COPYI NG DOUBLE- SI DED ON RECYCLED PAPER AUG 2000
52.209-6 PROTECTI NG THE GOVERNMENT' S | NTEREST WHEN SUBCONTRACTI NG W TH JUL/ 1995
CONTRACTORS DEBARRED, SUSPENDED, OR PROPOSED FOR DEBARMENT
52.211-15 DEFENSE PRI ORI TY AND ALLOCATI ON REQUI REMENTS SEP/ 1990
52.215-2 AUDI T AND RECORDS - NEGOTI ATI ONS JUN 1999
52.215-8 ORDER OF PRECEDENCE- - UNI FORM CONTRACT FORVAT QOCT/ 1997
52.215-10 PRI CE REDUCTI ON FOR DEFECTI VE COST OR PRI CI NG DATA OCT/ 1997
52.215-12 SUBCONTRACTOR COST OR PRI CI NG DATA OCT/ 1997
52.215-15 PENSI ON ADJUSTMENTS AND ASSET REVERSI ONS DEC/ 1998
52.215-18 REVERS| ON OR ADJUSTMENT OF PLANS FOR POSTRETI REMENT BENEFI TS ( PRB) OCT/ 1997
OTHER THAN PENSI ONS
52.215-19 NOTI FI CATI ON OF OAMNERSHI P CHANGES OCT/ 1997
52.216-7 ALLOMBLE COST AND PAYMENT DEC/ 2002
52.216-8 FI XED FEE MAR/ 1997
52.219-8 UTI LI ZATI ON OF SMALL BUSI NESS CONCERNS QCT/ 2000
52.219-9 SMALL BUSI NESS SUBCONTRACTI NG PLAN JAN 2002
52.219-14 LI M TATI ONS ON SUBCONTRACTI NG DEC/ 1996
52.219-16 LI QUI DATED DAVAGES - SUBCONTRACTI NG PLAN JAN 1999
52.222-1 NOTI CE TO THE GOVERNMENT OF LABOR DI SPUTES FEB/ 1997
52.222-4 CONTRACT WORK HOURS AND SAFETY STANDARDS ACT- - OVERTI ME COVPENSATI ON SEP/ 2000
52.222-20 WALSH- HEALEY PUBLI C CONTRACTS ACT DEC/ 1996
52.222-21 PRCHI Bl TI ON OF SEGREGATED FACI LI TI ES FEB/ 1999
52.222- 26 EQUAL OPPORTUNI TY APR/ 2002
52.222-35 AFFI RVATI VE ACTI ON FOR DI SABLED VETERANS AND VETERANS OF THE VI ETNAM DEC/ 2001
ERA
52.222- 36 AFFI RVATI VE ACTI ON FOR WORKERS W TH DI SABI LI TI ES JUN 1998
52.222-37 EMPLOYMENT REPORTS ON SPECI AL DI SABLED VETERANS, VETERANS OF THE DEC/ 2001
VI ETNAM ERA, AND OTHER ELI G BLE VETERANS
52.223-6 DRUG FREE WORKPLACE MAY/ 2001
52.223-14 TOXI C CHEM CAL RELEASE REPORTI NG AUG 2003
52.225-13 RESTRI CTI ONS ON CERTAI N FORElI GN PURCHASES JUN 2003
52.226-1 UTI LI ZATI ON OF | NDI AN ORGANI ZATI ONS AND | NDI AN- OANED ECONOM C JUN 2000
ENTERPRI SES
52.227-1 AUTHORI ZATI ON AND CONSENT (ALTERNATE | dated April 1984) JUL/ 1995
52.227-2 NOTI CE AND ASSI STANCE REGARDI NG PATENT AND COPYRI GHT | NFRI NGEMENT AUG 1996
52.227-20 RI GHTS | N DATA - SBI R PROGRAM MAR/ 1994
52.228-7 | NSURANCE- - LI ABI LI TY TO THI RD PERSONS MAR/ 1996
52.229-5 TAXES- - CONTRACTS PERFORMED I N U. S. POSSESSI ONS OR PUERTO RI CO APR/ 1984
52.232-8 DI SCOUNTS FOR PROVPT PAYMENT FEB/ 2002
52.232-9 LI M TATI ON ON W THHOLDI NG OF PAYMENTS APR/ 1984
52.232-11 EXTRAS APR/ 1984
52.232-17 | NTEREST JUN 1996
52.232-23 ASSI GNVENT OF CLAI M5 JAN 1986
52.232-25 PROVPT PAYMENT FEB/ 2002
52.232-33 PAYMENT BY ELECTRONI C FUNDS TRANSFER- - CENTRAL CONTRACTOR REQ STRATI ON QOCT/ 2003
52.233-1 DI SPUTES JUL/ 2002

text.
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1-50
1-51
1-52
1-53
| -54
1-55
1-56
1-57
1-58

1-59
1-60
1-61
1-62
1-63
1-64

1 -65
|1-66

1-67

1-68
1-69
1-70
1-71

1-72
1-73
1-74
1-75
1-76

1-77
1-78
1-79
1-80

1-81

1-82
1-83
1-84
1-85
|1-86
1-87
1-88

1-89

(a)

exceed the threshold set forth at
may submit

Contr act or

Regul atory Cite Title Dat e
52.233-3 PROTEST AFTER AWARD -- (ALTERNATE |, dated JUN 1985) AUG 1996
52.242-1 NOTI CE OF | NTENT TO DI SALLOW COSTS APR/ 1984
52.242-3 PENALTI ES FOR UNALLOMBLE COSTS MAY/ 2001
52.242-4 CERTI FI CATI ON OF | NDI RECT COSTS JAN 1997
52.242-13 BANKRUPTCY JUL/ 1995
52.243-2 CHANGES- - COST- REI MBURSEMENT AUG 1987
52.244-2 SUBCONTRACTS (ALT | --AUG 1998) AUG 1998
52.244-5 COWPETI TI ON | N SUBCONTRACTI NG DEC/ 1996
52.245-5 GOVERNVENT PROPERTY ( COST- REI MBURSEMENT, TI ME- AND- MATERI AL, OR LABOR- JUN/ 2003
HOUR CONTRACTS) (Devi ation, per DAR Tracki ng Nunber 99-00008, 13 July
99)
52.246- 25 LI M TATI ON OF LI ABI LI TY- - SERVI CES FEB/ 1997
52.249-6 TERM NATI ON ( COST- REI MBURSEMENT) SEP/ 1996
52.249-13 FAI LURE TO PERFORM APR/ 1984
52.249-14 EXCUSABLE DELAYS APR/ 1984
52.253-1 COVPUTER GENERATED FORMS JAN 1991
252.203- 7001 PRCHI Bl TI ON ON PERSONS CONVI CTED OF FRAUD OR OTHER DEFENSE CONTRACT- MAR/ 1999
RELATED FELONI ES
252.204- 7003 CONTROL OF GOVERNMENT PERSONNEL WORK PRODUCT APR/ 1992
252.209- 7000 ACQUI SI TI ON FROM SUBCONTRACTORS SUBJECT TO ON- SI TE | NSPECTI ON UNDER NOV/ 1995
THE | NTERVEDI ATE- RANGE NUCLEAR FORCES (| NF) TREATY
252.209- 7004 SUBCONTRACTI NG W TH FI RMS THAT ARE OWNED OR CONTROLLED BY THE MAR/ 1998
GOVERNMVENT OF A TERRORI ST COUNTRY per DoD interimrule, Federal
Regi ster 27 Mar 98
252.211- 7005 SUBSTI TUTI ONS FOR M LI TARY OR FEDERAL SPECI FI CATI ONS AND STANDARDS FEB/ 2003
252.215- 7000 PRI CI NG ADJUSTMENTS DEC/ 1991
252.215- 7002 COST ESTI MATI NG SYSTEM REQUI REMENTS OCT/ 1998
252.219-7003 SVALL, SMALL DI SADVANTAGED AND WOVEN- OA\NED SMALL BUSI NESS APR/ 1996
SUBCONTRACTI NG PLAN (DOD CONTRACTS)
252.225-7004 REPORTI NG OF CONTRACT PERFORMANCE QUTSI DE THE UNI TED STATES APR/ 2003
252.225-7012 PREFERENCE FOR CERTAI N DOMESTI C cOMMODI Tl ES FEB/ 2003
252.225-7014 PREFERENCE FOR DOVESTI C SPECI ALTY METALS (ALT 1) APR/ 2003
252.225-7016 RESTRI CTI ON ON ACQUI SI TI ON OF BALL AND ROLLER BEARI NGS APR/ 2003
252.225-7017 PRCHI BI TI ON ON AWARD TO COVPANI ES OWNED BY THE PEOPLE' S REPUBLI C OF FEB/ 2000
CHI NA
252.225-7025 RESTRI CTI ON ON ACQUI SI TI ON OF FORG NGS APR/ 2003
252.225-7031 SECONDARY ARAB BOYCOTT OF | SRAEL APR/ 2003
252.227-7016 RIGHTS I N Bl D OR PROPCSAL | NFORNMATI ON JUN 1995
252.227-7017 | DENTI FI CATI ON AND ASSERTI ON OF USE, RELEASE, OR DI SCLOSURE JUN 1995
RESTRI CTI ONS
252.227-7018 RI GHTS | N NONCOMMERCI AL TECHNI CAL DATA AND COVPUTER SOFTWARE- - SMALL JUN 1995
BUSI NESS | NNOVATI VE RESEARCH ( SBI R) PROGRAM
252.227-7019 VALI DATI ON OF ASSERTED RESTRI CTI ONS- - COWPUTER SOFTWARE JUN 1995
252.227-7030 TECHNI CAL DATA- - W THHOLDI NG OF PAYMENT MAR/ 2000
252.227-7034 PATENTS- - SUBCONTRACTS APR/ 1984
252.232-7006 REDUCTI ON OR SUSPENSI ON OF CONTRACT PAYMENTS UPON FI NDI NG OF FRAUD AUG 1992
252.242-7000 POSTAVWARD CONFERENCE DEC/ 1991
252.243-7001 PRI CI NG OF CONTRACT MODI FI CATI ONS DEC/ 1991
252. 244-7000 SUBCONTRACTS FOR COMVERCI AL | TEMS AND COMVERCI AL COVPONENTS ( DoD MAR/ 2000
CONTRACTS)
52.215-21 REQUI REMENTS FOR COST OR PRI CI NG DATA OR | NFORVATI ON OTHER THAN COST OCT/ 1997

OR PRI CI NG DATA- - MODI FI CATI ONS " (ALTERNATE |11 (OCT 1997))

Exceptions fromcost or pricing data.

(1) In lieu of submitting cost or pricing data for nodifications under this contract, for price adjustnents expected to

FAR 15.403-4 on the date of the agreenent on price or the date of the award, whichever
a witten request for exception by submtting the information described in the follow ng subparagraphs. The

is later,

t he

Contracting Officer may require additional supporting information, but only to the extent necessary to determ ne whether an exception
and whether the price is fair and reasonabl e--

shoul d be

grant ed,
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(b)

(i) ldentification of the law or regulation establishing the price offered. |If the price is controlled under |aw by
periodic rulings, reviews, or simlar actions of a governmental body, attach a copy of the controlling docunment, unless it was
previously subnmitted to the contracting office.

(ii) Information on nodifications of contracts of subcontracts for commercial itens.

(A 1f--

(1) the original contract or subcontract was granted an exception fromcost or pricing data
requi renents because the price agreed upon was based on adequate price conpetition, or prices set
by law or regulation, or was a contract or subcontract for the acquisition of a comercial item

and

(2) the nodification (to the contract or subcontract) is not exenpted based on one of these
exceptions, then the Contractor nmay provide infornmation to establish that the nodification woul d
not change the contract or subcontract froma contract or subcontract for the acquisition of a
comercial itemto a contract or subcontract for the accquisition of an itemother than a

commercial item

(B) For a commercial item exception, the Contractor shall provide, at a mininmum information on prices at
which the same itemor simlar itens have previously been sold that is adequate for evaluating the

reasonabl eness of the price of the nodification. Such information may include--

(1) For catalog itens, a copy of or identification of the catalog and its date, or the appropriate

pages for the offered itens, or a statement that the catalog is on file in the

buying office to

which the proposal is being submitted. Provide a copy or describe current discount policies and
price lists (published or unpublished), e.g., wholesale, original equipnment manufacturer, or
reseller. Also explain the basis of each offered price and its relationship to the established
catal og price, including how the proposed price relates to the price or recent sales in

quantities simlar to the proposed quantities.

(2) For market-priced itenms, the source and date or period of the market quotation or other basis for
mar ket price, the base ampunt, and applicable discounts. In addition, describe the nature of the

mar ket .

(3) For itens included on an active Federal Supply Service Miltiple Award Schedul e contract, proof

that an exception has been granted for the schedule item

(4) The Contractor grants the Contracting O ficer or an authorized representative t

he right to

exam ne, at any tinme before award, books, records, docunents, or other directly pertinent records
to verify any request for an exception under this clause, and the reasonabl eness of price. For

items priced using catalog or market prices, or law or regul ation, access does

not extend to

cost or profit information or other data relevant solely to the Contractor's determ nation of the

prices to be offered in the catal og or marketpl ace.

Requirenents for cost or pricing data. |If the Contractor is not granted an exception fromthe requirenent to subnit cost or

pricing data,

(¢)

I-90
(a)

equi pnent ,

(1)

(2)

the foll owing applies:

The Contractor shall submit cost or pricing data and supporting attachnents in accordance with Table 15-2 of FAR 15.408.

As soon as practicable after agreenent on price, but before contract award (except for unpriced actions), the Contractor
shal | subnmit a Certificate of Current Cost or Pricing Data, as prescribed by FAR 15.406-2.

Submit the cost portion of the proposal via the follow ng electronic nedia: electronic spreadsheet files conpatible with M-
DOS/ W ndows versions Excel 5.0 or earlier with *.xls, .wbl, or .wk3 the preferred fornmats.

(1)

[End of d ause]

52.222-2 PAYMENT FOR OVERTI ME PREM UMS JUL/ 1990
The use of overtinme is authorized under this contract if the overtime prem um cost does not exceed
premumis paid for work--

Necessary to cope with energencies such as those resulting fromaccidents, natural disasters,

or occasional production bottlenecks of a sporadic nature;

(2)

By indirect-1|abor enployees such as those performing duties in connection with adm nistration,

zero or the overtine
br eakdown of production

protection,
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transportation, naintenance, standby plant protection, operation of utilities, or accounting;

(3) To performtests, industrial processes, |aboratory procedures, |oading or unloading of transportati on conveyances, and
operations in flight or afloat that are continuous in nature and cannot reasonably be interrupted or conpleted otherw se; or

(4) That will result in lower overall costs to the Governnent.

(b) Any request for estinated overtine prem uns that exceeds the anpunt specified above shall include all estimated overtime for
contract conpletion and shall--

(1) Ildentify the work unit; e.g., departnment or section in which the requested overtinme will be used, together with present
wor kl oad, staffing, and other data of the affected unit sufficient to permt the Contracting Oficer to evaluate the necessity for the
overtine;

(2) Denobnstrate the effect that denial of the request will have on the contract delivery or performance schedul e;

(3) Identify the extent to which approval of overtime would affect the performance or paynments in connection with other
Governnment contracts, together with identification of each affected contract; and

(4) Provide reasons why the required work cannot be performed by using nmultishift operations or by enploying additional
personnel .

(End of clause)

1-91 52.219-4 NOTI CE OF PRI CE EVALUATI ON FOR HUBZONE SMALL BUSI NESS CONCERNS JAN 1999

(a) Definition. HUBZone snall business concern, as used in this clause, neans a small business concern that appears on the List of
Qual i fied HUBZone Smal| Business Concerns maintained by the Small Business Admi nistration.

(b) Eval uation preference.
(1) Ofers will be evaluated by adding a factor of 10 percent to the price of all offers, except-
(i) Ofers from HUBZone smal | business concerns that have not waived the eval uation preference;
(ii) O herw se successful offers fromsmall business concerns;

(iii) O herw se successful offers of eligible products under the Trade Agreenments Act when the dollar threshold for
application of the Act is exceeded (see 25.402 of the Federal Acquisition Regulation (FAR)); and

(iv) O herw se successful offers where application of the factor would be inconsistent with a Menorandum of Under st andi ng
or other international agreement with a foreign governnent.

(2) The factor of 10 percent shall be applied on a line itembasis or to any group of items on which award may be nade. O her
eval uation factors described in the solicitation shall be applied before application of the factor.

(3) A concern that is both a HUBZone snall business concern and a snall di sadvantaged busi ness concern will receive the
benefit of both the HUBZone small business price evaluation preference and the snall disadvantaged business price eval uation adjustnment
(see FAR clause 52.219-23). Each applicable price evaluation preference or adjustment shall be cal cul ated i ndependently agai nst an
offeror's base offer. These individual preference ambunts shall be added together to arrive at the total evaluated price for that offer.

(c) Waiver of evaluation preference. A HUBZone small business concern may elect to waive the evaluation preference, in which case
the factor will be added to its offer for evaluation purposes. The agreenments in paragraph (d) of this clause do not apply if the
of feror has waived the eval uation preference.
[ ] Ofer elects to waive the evaluation preference.

(d) Agreenment. A HUBZone small business concern agrees that in the performance of the contract, in the case of a contract for

(1) Services (except construction), at |east 50 percent of the cost of personnel for contract performance will be spent for
enpl oyees of the concern or enpl oyees of other HUBZone small business concerns;

(2) Supplies (other than procurenent froma nonmanufacturer of such supplies), at |east 50 percent of the cost of
manuf acturing, excluding the cost of materials, will be performed by the concern or other HUBZone small business concerns;

(3) General construction, at |least 15 percent of the cost of the contract perfornmance incurred for personnel will be spent on
the concern's enpl oyees or the enpl oyees of other HUBZone small business concerns; or

(4) Construction by special trade contractors, at |east 25 percent of the cost of the contract performance incurred for
personnel wll be spent on the concern's enployees or the enpl oyees of other HUBZone small business concerns.
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(e) A HUBZone joint venture agrees that in the performance of the contract, the applicable percentage specified in paragraph (d) of
this clause will be performed by the HUBZone snal| business participant or participants;

(f) A HUBZone smal |l business concern nonmanufacturer agrees to furnish in performng this contract only end itens manufactured or
produced by HUBZone smal| business manufacturer concerns. This paragraph does not apply in connection with construction or service

contracts.

[End of d ause]

1-92 52.223-11 OZONE- DEPLETI NG SUBSTANCES MAY/ 2001

(a) Definition. Ozone-depleting substance, as used in this clause, nmeans any substance the Evironnmental Protection Agency
designates in 40 CFR part 82 as--

(1) Aass |, including, but not limted to, chlorofluorocarbons, halons, carbon tetrachloride, and nethyl chloroform or
(2) Aass Il, including but not limted to, hydrochl orofl uorocarbons.
(b) The Contractor shall |abel products which contain or are nmanufactured with ozone-depl eti ng substances in the manner and to the

extent required by 42 U.S.C. 7671j(b), (c), and (d) and 40 CFR Part 82, Subpart E, as follows:

WARNING  Contains (or manufactured with, if applicable) * , a substance(s)
whi ch harn(s) public health and environment by destroying ozone in the upper atnosphere.

*The Contractor shall insert the nanme of the substance(s).

[End of O ause]

1-93 52.232-22 LI M TATI ON OF FUNDS APR/ 1984
(a) The parties estimate that performance of this contract will not cost the Government nore than (1) the estimated cost specified in
the Schedule or, (2) if this is a cost-sharing contract, the Government's share of the estimated cost specified in the Schedule. The
Contractor agrees to use its best efforts to performthe work specified in the Schedule and all obligations under this contract within
the estimated cost, which, if this is a cost-sharing contract, includes both the Governnent's and the Contractor's share of the cost.

(b) The Schedul e specifies the ambunt presently available for payment by the Government and allotted to this contract, the itens
covered, the Governnent's share of the cost if this is a cost-sharing contract, and the period of performance it is estimted the
allotted ambunt will cover. The parties contenplate that the Government will allot additional funds incrementally to the contract up to
the full estimated cost to the CGovernnent specified in the Schedul e, exclusive of any fee. The Contractor agrees to perform or have
performed, work on the contract up to the point at which the total anpunt paid and payabl e by the Governnent under the contract
approxi mat es but does not exceed the total anpunt actually allotted by the Government to the contract.

(c) The Contractor shall notify the Contracting Officer in witing whenever it has reason to believe that the costs it expects to
incur under this contract in the next 60 days, when added to all costs previously incurred, will exceed 75 percent of (1) the total
amount so far allotted to the contract by the Government or, (2) if this is a cost-sharing contract, the amount then allotted to the
contract by the Government plus the Contractor's corresponding share. The notice shall state the estimated anpunt of additional funds
required to continue performance for the period specified in the Schedul e.

(d) Sixty days before the end of the period specified in the Schedule, the Contractor shall notify the Contracting Officer in
witing of the estimated ampunt of additional funds, if any, required to continue tinely performance under the contract or for any
further period specified in the Schedul e or otherw se agreed upon, and when the funds will be required.

(e) If, after notification, additional funds are not allotted by the end of the period specified in the Schedul e or another agreed-
upon date, upon the Contractor's witten request the Contracting Officer will termnate this contact on that date in accordance with the
provi sions of the TERM NATION cl ause of this contract. |If the Contractor estimates that the funds available will allowit to continue
to discharge its obligations beyond that date, it may specify a later date in its request, and the Contracting Officer may term nate
this contract on that |ater date.

(f) Except as required by other provisions of this contract, specifically citing and stated to be an exception to this clause--

(1) The Governnment is not obligated to reinburse the Contractor for costs incurred in excess of the total ampunt allotted by
the Governnment to this contract; and
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(2) The Contractor is not obligated to continue perfornmance under this contract (including actions under the TERM NATI ON
clause of this contract) or otherw se incur costs in excess of (i) the ampunt then allotted to the contract by the Government or, (ii)
if this is a cost-sharing contract, the ambunt then allotted by the Governnent to the contract plus the Contractor's correspondi ng
share, until the Contracting Officer notifies the Contractor in witing that the anount allotted by the Government has been increased
and specifies an increased anmount, which shall then constitute the total amount allotted by the Government to the contract.

(g) The estinated cost shall be increased to the extent that (1) the ampbunt allotted by the Government or, (2) if this is a cost-
sharing contract, the anount then allotted by the Governnent to the contract plus the Contractor's correspondi ng share, exceeds the
estimated cost specified in the Schedule. |If this is a cost-sharing contract, the increase shall be allocated in accordance with the
fornul a specified in the Schedul e.

(h) No notice, conmunication, or representation in any form other than that specified in subparagraph (f)(2) above, or from any
person other than the Contracting Officer, shall affect the anpunt allotted by the Government to this contract. In the absence of the
specified notice, the Governnent is not obligated to reinburse the Contractor for any costs in excess of the total anopunt allotted by
the Governnent to this contract, whether incurred during the course of the contract or as a result of termnation.

(i) Wen and to the extent that the anpunt allotted by the Governnent to the contract is increased, any costs the Contractor
incurs before the increase that are in excess of (1) the amount previously allotted by the Governnent or, (2) if this is a cost-sharing
contract, the amount previously allotted by the Government to the contract plus the Contractor's corresponding share, shall be allowable
to the same extent as if incurred afterward, unless the Contracting Officer issues a ternmination or other notice and directs that the
increase is solely to cover termination or other specified expenses.

(j) Change orders shall not be considered an authorization to exceed the ambunt allotted by the Governnment specified in the
Schedul e, unless they contain a statenent increasing the amount allotted.

(k) Nothing in this clause shall affect the right of the Governnment to terminate this contract. |If this contract is term nated,
the Governnent and the Contractor shall negotiate an equitable distribution of all property produced or purchased under the contract,
based upon the share of costs incurred by each.

(I') If the Governnent does not allot sufficient funds to allow conpletion of the work, the Contractor is entitled to a percentage

of the fee specified in the Schedul e equalling the percentage of conpletion of the work contenplated by this contract.
(End of cl ause)

1-94 52.252-6 AUTHORI ZED DEVI ATI ONS | N CLAUSES APR/ 1984

(a) The use in this solicitation or contract of any Federal Acquisition Regulation (48 CFR Chapter 1) clause with an authorized
deviation is indicated by the addition of (DEVIATION) after the date of the clause.

(b) The use in this solicitation or contract of any DoD FAR Suppl ement (DFARS) (48 CFR 2) clause with an authorized deviation is
indicated by the addition of (DEVIATION) after the name of the regul ation.

[End of O ause]

1-95 252.204- 7004 REQUI RED CENTRAL CONTRACTOR REGQ STRATI ON NOv/ 2001

(a) Definitions. As used in this clause--

(1) Central Contractor Registration (CCR) database neans the primary DoD repository for contractor information required for
the conduct of business with DoD.

(2) Data Universal Nunbering System (DUNS) nunber neans the 9-digit nunmber assigned by Dun and Bradstreet Information Services
to identify unique business entities.

(3) Data Universal Nunbering System +4 (DUNS+4) nunber neans the DUNS nunber assigned by Dun and Bradstreet plus a 4-digit
suffix that may be assigned by a parent (controlling) business concern. This 4-digit suffix may be assigned at the discretion of the
parent business concern for such purposes as identifying subunits or affiliates of the parent business concern.

(4) Registered in the CCR database neans that all nandatory information, including the DUNS number or the DUNS+4 nunber, if
applicable, and the corresponding Commercial and Government Entity (CAGE) code, is in the CCR database; the DUNS nunmber and the CAGE
code have been validated; and all edits have been successfully conpleted.

(b)



Reference No. of Document Being Continued Page 22 of 26

CONTINUATION SHEET
PIIN/SIIN DAAEO7-03- C-L150 MOD/AMD

Name of Offeror or Contractor: THERMOANALYTI CS, | NC.

(1) By submission of an offer, the offeror acknow edges the requirement that a prospective awardee must be registered in the
CCR dat abase prior to award, during performance, and through final payment of any contract resulting fromthis solicitation, except for
awards to foreign vendors for work to be performed outside the United States.

(2) The offeror shall provide its DUNS or, if applicable, its DUNS+4 nunber with its offer, which will be used by the
Contracting Officer to verify that the offeror is registered in the CCR database.

(3) Lack of registration in the CCR database will nmake an offeror ineligible for award.

(4) DoD has established a goal of registering an applicant in the CCR database within 48 hours after receipt of a conplete
and accurate application via the Internet. However, registration of an applicant submtting an application through a nethod other than
the Internet may take up to 30 days. Therefore, offerors that are not registered should consider applying for registration i nediately
upon receipt of this solicitation.

(c) The Contractor is responsible for the accuracy and conpl eteness of the data within the CCR, and for any liability resulting
fromthe CGovernnment's reliance on inaccurate or inconplete data. To remain registered in the CCR database after the initial

registration, the Contractor is required to confirmon an annual basis that its information in the CCR database is accurate and
conpl ete.

(d) Oferors and contractors may obtain information on registration and annual confirmation requirenments by calling 1-888-227-2423,
or via the Internet at http://ww.ccr.gov.

[End of C ause]
1-96 252.225-7015 PREFERENCE FOR DOMESTI C HAND OR MEASURI NG TOOLS DEC/ 1991

The Contractor agrees to deliver under this contract only hand or nmeasuring tools produced in the United States or its possessions.
(End of cl ause)

1-97 252. 247-7023 TRANSPORTATI ON OF SUPPLI ES BY SEA MAY/ 2002
(a) Definitions. As used in this clause--

(1) Conponents neans articles, materials, and supplies incorporated directly into end products at any |evel of manufacture,
fabrication, or assenbly by the Contractor or any subcontractor.

(2) Departnent of Defense (DoD) neans the Arny, Navy, Air Force, Marine Corps, and defense agencies.

(3) _Foreign flag vessel neans any vessel that is not a U S. -flag vessel.

(4) Ccean transportation nmeans any transportation aboard a ship, vessel, boat, barge, or ferry through international waters.

(5) Subcontractor nmeans a supplier, material man, distributor, or vendor at any |evel below the prine contractor whose
contractual obligation to performresults from or is conditioned upon, award of the prime contract and who is performing any part of
the work or other requirement of the prine contract. However, effective May 1, 1996, the termdoes not include a supplier, naterial man,
distributor, or vendor of commercial itenms or commercial conponents.

(6) Supplies neans all property, except land and interests in land, that is clearly identifiable for eventual use by or owned
by the DoD at the tine of transportation by sea.

(i) Anitemis clearly identifiable for eventual use by the DoD if, for exanple, the contract docunentation contains a
reference to a DoD contract nunber or a mlitary destination.

(ii) Supplies includes (but is not limted to) public works; buildings and facilities; ships; floating equi pnent and
vessel s of every character, type, and description, with parts, subassenblies, accessories, and equi pnent; nachine tools; material;

equi pment; stores of all kinds; end items; construction materials; and conponents of the foregoing.

(7) U.S.-flag vessel neans a vessel of the United States or belonging to the United States, including any vessel registered or
havi ng national status under the laws of the United States.

(b)
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(1) The Contractor shall use U S.-flag vessels when transporting any supplies by sea under this contract.
(2) A subcontractor transporting supplies by sea under this contract shall use U S.-flag vessels if-
(i) This contract is a construction contract; or
(ii) The supplies being transported are-
(A) Nonconmercial itens; or
(B) Commercial items that-
(1) The Contractor is reselling or distributing to the Governnent without adding value (generally,
the Contractor does not add value to itens that it subcontracts for f.o.b. destination

shi pnent ) ;

(2) Are shipped in direct support of U S mlitary contingency operations, exercises, or forces
depl oyed in hunenitarian or peacekeepi ng operations; or

(3) Are conmissary or exchange cargoes transported outside of the Defense Transportati on System
in accordance with 10 U S.C. 2643.

(c) The Contractor and its subcontractors may request that the Contracting O ficer authorize shipnent in foreign-flag vessels, or
designate available U S.-flag vessels, if the Contractor or a subcontractor believes that--

(1) U S -flag vessels are not available for tinmely shipnent;

(2) The freight charges are inordinately excessive or unreasonable; or

(3) Freight charges are higher than charges to private persons for transportation of |ike goods.

(d) The Contractor mnust submit any request for use of other than U S.-flag vessels in witing to the Contracting O ficer at |east

45 days prior to the sailing date necessary to neet its delivery schedules. The Contracting Officer will process requests submtted
after such date(s) as expeditiously as possible, but the Contracting Officer's failure to grant approvals to neet the shipper's sailing
date will not of itself constitute a conpensable delay under this or any other clause of this contract. Requests shall contain at a
m ni num -

(1) Type, weight, and cube of cargo;

(2) Required shipping date;

(3) Special handling and discharge requirenents;

(4) Loading and di scharge points;

(5) Nanme of shipper and consignee;

(6) Prine contract nunber; and

(7) A docunented description of efforts made to secure U S.-flag vessels, including points of contact (w th names and

t el ephone nunmbers) with at least two U S.-flag carriers contacted. Copies of telephone notes, telegraphic and facsimle nmessage or
letters will be sufficient for this purpose.

(e) The Contractor shall, within 30 days after each shipnent covered by this clause, provide the Contracting O ficer and the
Di vi sion of National Cargo, O fice of Market Devel opnent, Maritine Administration, U S. Departnent of Transportation, Washington, DC
20590, one copy of the rated on board vessel operating carrier's ocean bill of lading, which shall contain the follow ng information--

(1) Prime contract nunber;
(2) Nanme of vessel;
(3) Vessel flag of registry;

(4) Date of |oading;
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(5) Port of Ioading;

(6) Port of final discharge;

(7) Description of comodity;

(8) Gross weight in pounds and cubic feet if available;
(9) Total ocean freight in U S dollars; and

(10) Name of the steanship conpany.

(f) The Contractor shall provide with its final invoice under this contract a representation that to the best of its know edge and
bel i ef - -

(1) No ocean transportation was used in the perfornmance of this contract;
(2) Ccean transportation was used and only U S.-flag vessels were used for all ocean shipnments under the contract;

(3) Ccean transportation was used, and the Contractor had the witten consent of the Contracting Officer for all non-U S -flag
ocean transportation; or

(4) Ccean transportation was used and sonme or all of the shipnments were made on non-U. S.-flag vessels without the witten
consent of the Contracting Officer. The Contractor shall describe these shipnments in the follow ng fornat:

| TEM CONTRACT
DESCRI PTI ON LI NE | TEMS QUANTI TY TOTAL

(g) If the final invoice does not include the required representation, the Government will reject and return it to the Contractor
as an inproper invoice for the purposes of the Pronpt Payment clause of this contract. In the event there has been unauthorized use of
non-U. S.-flag vessels in the performance of this contract, the Contracting Officer is entitled to equitably adjust the contract, based
on the unauthorized use.

(h) I'n the award of subcontracts for the types of supplies described in paragraph (b)(2) of this clause, the Contractor shall flow
down the requirements of this clause as follows:

(1) The Contractor shall insert the substance of this clause, including this paragraph (h) in all subcontracts that
exceed the sinplified acquisition threshold in Part 2 of the Federal Acquisition Regulation.

(2) The Contractor shall insert the substance of paragraphs (a) through (e) of this clause, and this paragraph (h), in
subcontracts that are at or below the sinplified acquisition threshold in Part 2 of the Federal Acquisition Regul ation.

[End of d ause]

1-98 252.247-7024 NOTI FI CATI ON OF TRANSPORTATI ON OF SUPPLI ES BY SEA MAR/ 2000
(a) The Contractor has indicated by the response to the solicitation provision, Representation of Extent of Transportation by Sea,
that it did not anticipate transporting by sea any supplies. |f however, after the award of this contract, the Contractor |earns that
supplies, as defined in the Transportation of Supplies by Sea clause of this contract, will be transported by sea, the Contractor--

(1) shall notify the Contracting Officer of that fact; and

(2) Hereby agrees to conply with all the terns and conditions of the Transportation of Supplies by Sea clause of this
contract.

(b) The Contractor shall include this clause, including this paragraph (b), revised as necessary to reflect the relationship of
the contracting parties

(1) In all subcontracts hereunder, if this contract is a construction contract; or
(2) If this contract is not a construction contract, in all subcontracts under this contract that are for--

(i) Noncommmercial items; or
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(ii) Commercial itens that-

(A) The Contractor is reselling or distributing to the Governnent without adding value (generally, the
Contractor does not add value to itenms that it subcontracts for f.o.b. destination shipnent);

(B) Are shipped in direct support of U S mlitary contingency operations, exercises, or forces deployed
in humani tarian or peacekeepi ng operations; or

(C© Are commissary or exchange cargoes transported outside of the Defense Transportation Systemin
accordance with 10 U S.C. 2643.

[End of d ause]

1-99 52. 204- 4009 MANDATORY USE OF CONTRACTOR TO GOVERNVENT ELECTRONI C COVMUNI CATI ON JUN/ 1999
(TACOM

(a) Al references in the contract to the submission of witten docunentation shall nmean electronic submssion. Al electronic
subnmi ssions shall be in the formats and nedia described in the "El ectronic Quotations/Offers/Bids Required in Response to this Request
for Quotations/Proposal s/Bids" clause el sewhere in this docunent. (See Section K for commercial acquisitions, Section L for RFPs, and
Section | for RFQ(s.)

(b) This shall include all witten unclassified comunications between the Governnent and the Contractor except contract awards
and contract nodifications which shall be posted on the internet. Return receipt shall be used if a commercial application is avail able.
Classified information shall be handled in full accordance with the appropriate security requirenents.

(c) In order to be contractually binding, all Government conmunications requiring a Contracting O ficer signature nust be sent
fromthe Contracting Officer's e-nail address. The Contractor shall designate the personnel with signature authority who can

contractually bind the contractor. Al binding contractor conmmunication shall be sent fromthis contractor e-mail address(es).

(d) Upon award, the Contractor shall provide the Contracting Officer with a list of e-mail addresses for all admnistrative and
techni cal personnel assigned to this contract.

(e) Unless exenpted by the Procuring Contracting Officer in witing, all unclassified witten comunication after contract award
shall be transmitted el ectronically.

[End of d ause]
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CONTRACT DATA | TEM REQUI REMENT LI ST (DD FORM 1423)

CONTRACT LI NE I TEM NO.: 0002

EXH BIT: A

CATEGORY: Reporting

SYSTEM | TEM Conpr ehensi ve Thermal Managenent Design
SCLICI TATION NO.: N A

CONTRACTOR:  Ther moAnal ytics, Inc.

mmoowx

DATA | TEM A001

TITLE OF DATA ITEM Progress & Status Reports
SUBTI TLE: N A

AUTHORI TY: DI - MGMTI- 80227

CONTRACT REFERENCES: C.3.3 and C. 5.1

REQUI RI NG OFFI CE: AMSTA- TR

DD 250 REQUI RED: No

APP CCDE: N A

DI STRI BUTI ON STATEMENT REQUI RED: N A
FREQUENCY: Every 90 days

AS OF DATE: See Bl ock 16 bel ow

DATE OF FI RST SUBM SSION: 90 days after contract award
DATE OF SUBSEQUENT SUBM SSI ONS: Every 90 days

N akwhPR

PR R e
whnh ke o

14. DI STRI BUTI ON:
A. ADDRESSEES: B. COPI ES: DRAFT FI NAL
COTR M. Paul Rogers, TACOM enmmil: rogersp@acomarny.ml 1
Buyer: M. Paul Vesel enak, TACOM enmil: vesel enp@acom arny.m |l 1

ACO Ms. Marla Arnmstrong, DCMC Grand Rapids, enmmil: marnstrong@lcnde. dcrma. m | 1

15. TOTAL: 3

16. REMARKS:

a. The contractor will provide quarterly progress & status reports. The first progress report wll be due by ninety (90) days after
the contract award date.

b. The contractor shall conplete the reports in accordance with (AW Data Item Description (DI D) DI-M3MI-80227 "Contractors Progress,

Status, and Managenent Report". The reports shall include both a description of the cost expenditures incurred to date, including the
expenditures incurred since the |last progress report and the funds which remain available under the contract. The COTR is responsible
for accepting or rejecting the "Contractor's Progress, Status, and Managenent Report". See DI D DI - MGMI-80227, at the Internet address

bel ow, for instructions for conpleting the required report.
http://astimage. daps. di a. m | / doci mages/ 0001\ 48\ 17\ DI 80227. PD8

c. The contractor shall prepare the progress reports in the contractor's format. The contractor shall submit the reports using any of
the followi ng electronic formats:

(1) Files using Mcrosoft 97 Ofice Products, Wrd, Excel, Powerpoint, or Access. Spreadsheets nust be sent in a file format that
includes all formulae, macro and format information. Print inmage is not acceptable. Executable files, other than self-extracting
conpressed files, are unacceptable.

(2) Files in Adobe PDF (Portable Docunent Format). Scanners should be set for 200 dots per inch.

(3) Files in HTM. (Hypertext Markup Language). HTM. docunents nust not contain active links to live Internet sites or pages. Al
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l'i nked i nformation nust be contained within your electronic report, and be accessible offline.

(4) Oher electronic formats. Before preparing your report in any other electronic format pease email the COTR with an email copy
furnished to ansta-idg@acomarny.ml, to obtain a decision as to the format's acceptability. This email nust be received by the COTR
not later than ten (10) cal endar days before the report's due date. Al alternate nmethods nmust be at no cost to the governnent.

(a) The above formats may be submitted in conpressed formusing self-extracted files.
(b) Files may be read-only, password protected.
d. Acceptable nedia: The contractor shall submit the progress reports via email. |If email is not workable, other acceptable nedia is
100 or 250 Megabyte Zip-disk, 3 1/2 inch disk, or 650 negabyte CD ROM ldentify the software application and version used to create
each file subnitted.
(1) E-Mail: Maxi mum size of each e-mail nessage shall be three and one-half (3.5) negabytes. Any conpressed files nust be self-
extracting and you nust provide appropriate instructions. You may use nmultiple e-mail nessages if necessary, however, you nust annotate

the subject lines in this manner: "Message 1 of 3, 2 of 3, 3 of 3"

(2) 100 or 250 Megabyte ZIP-DISK, 3 1/2 inch disk, or 650 nmegabyte CD ROMvia U S. Mail or other carrier. The contractor shall
| abel all subnmitted disks with the contract nunmber, the contractor's name, address, and the contractor's phone nunber.

NOTE: Pl ease sel ect only one nedium by which to transnit each report. For instance, do not subnmit a report via e-mail and 100 negabyte
Zi p-di sk.

17. PRICE GROUP: N A
18. ESTI MATED TOTAL PRICE: N A

DATA | TEM A002

TITLE OF DATA I TEM Scientific & Technical Report
SUBTI TLE: N A

AUTHORI TY: N A

CONTRACT REFERENCE: C.3.4 and C. 5.2

REQUI RI NG OFFI CE: AMSTA- TR

DD 250 REQUI RED: No

APP CCDE: N A

DI STRI BUTI ON STATEMENT REQUI RED: No

FREQUENCY; None

AS OF DATE: See Bl ock 16 bel ow

DATE OF FI RST SUBM SSI ON: See Bl ock 16 bel ow
DATE OF SUBSEQUENT SUBM SSI ON: See Bl ock 16 bel ow

e N akwbhPR

[
wnh kR o

14. DI STRI BUTI ON:

A. ADDRESSEES: B. COPI ES: DRAFT FI NAL
COTR M. Paul Rogers, TACOM enmmil: rogersp@acomarny.ml 1 1
Buyer: M. Paul Vesel enak, TACOM enmil: vesel enp@acom arny.m |l 1 1

ACO Ms. Marla Arnstrong, DCMC Grand Rapids, enmmil: marnstrong@lcnde. dcrma. m |

15. TOTAL: 2 2

16. REMARKS:
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a. The contractor shall deliver one (1) draft "Scientific and Technical Report" by 30 Sep 05. The draft report shall include a

conpl eted Standard Form (SF) 298 (Report Docunentation Page) as the report's cover sheet. The COIR shall review the draft report and
return it within thirty (30) days of receipt with comments. The contractor shall submt one (1) final "Scientific and Technical Report"
(with the conpleted SF 298) by 30 Nov 05. The contractor shall deliver to the governnent COTR in the formof a CD-ROM at the address
listed for the COTR in the Section G "Comunications" clause, a copy of the Rapid Prototyping Tool devel oped under this contract, in
accordance with C. 5.7.

b. The contractor shall conplete the reports in accord with (AW DID-DI-M SC 80711A, "Scientific and Technical Reports". The COIR is
responsi ble for accepting or rejecting the draft and final reports and for submtting the final approved report to the Defense Techni cal
Information Center (DTIC), in Ft. Belvoir, VA, See the data itemdescription (DID) DI -M SC 80711A, at the Internet address |isted
bel ow, for instructions on conpleting the required report.

http://asti mage. daps. dl a. mi | / doci mages/ 0002\ 27\ 88\ 80711A. PD4
You may downl oad the SF 298 Formfromthe the follow ng Internet address:

http://ww. dtic.ml/dtic/fornms/ SF298_MS67. doc

Here are sone additional instructions for conpleting the SF 298 formthat apply when submitting reports under the Small Business
I nnovati on Research (SBIR) program

For each uncl assified report the contractor shall fill in Block 12a (Distribution/Availability Statement) of the SF 298 with one of
the foll owi ng statenents:

(a) Approved for public release, distribution unlimted.
(b) Distribution authorized to U S> Governnent Agencies only; contains proprietary information.

NOTE: After reviewi ng the contractor's entry in Block 12a TACOM has final responsibility for assigning a distribution statenent.

Bl ock 13 (Abstract) of the SF 298 nust include the first sentence "Report devel oped under SBIR contract for Topic A02-234". The
abstract nust identify the purpose of the work and briefly describe the work carried out, the finding or results, and the potenti al
applications of the effort. Since the Departnment of Defense (DOD) will be publishing the abstract it nmust not contain any proprietary
or classified data.

Bl ock 14 (Subject Terms) of the SF 298 nust include the term"SBIR Report".

c. The contractor shall prepare the reports in the contractor's format and submt the reports using any of the follow ng electronic
formats:

(1) Files using Mcrosoft 97 Ofice Products, Wrd, Excel, Powerpoint, or Access. Spreadsheets nust be sent in a file format that
includes all formulae, macro and format information. Print image is not acceptable. Executable files, other than self-extracting
conpressed files, are unacceptable.

(2) Files in Adobe PDF (Portable Docunment Format). Scanners should be set for 200 dots per inch.

(3) Files in HTM. (Hypertext Markup Language). HTM. docunents nust not contain active links to live Internet sites or pages. All
linked information nmust be contained within your electronic report, and be accessible offline.

(4) Oher electronic formats. Before preparing your report in any other electronic format pease email the COTR with an email copy
furnished to ansta-idg@acomarny.ml, to obtain a decision as to the format's acceptability. This email nust be received by the COTR
not |later than ten (10) cal endar days before the report's due date. All alternate nmethods nmust be at no cost to the governnent.

(a) The above formats may be submitted in conpressed formusing self-extracted files.

(b) Files may be read-only, password protected.
d. Acceptable nedia: The contractor shall submit the progress reports via email. |f email is not workable, other acceptable nedia is
100 or 250 Megabyte Zip-disk, 3 1/2 inch disk, or 650 negabyte CD ROM Ildentify the software application and version used to create

each file submtted.

(1) E-Mail: Maxi mum si ze of each e-mail nessage shall be three and one-half (3.5) negabytes. Any conpressed files nust be self-
extracting and you nust provide appropriate instructions. You may use nultiple e-mail nessages if necessary, however, you nust annotate
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the subject lines in this manner: "Message 1 of 3, 2 of 3, 3 of 3"

(2) 100 or 250 Megabyte ZIP-DISK, 3 1/2 inch disk, or 650 megabyte CD ROMvia U S. Mail or other carrier. The contractor shall
| abel all subnmitted disks with the contract nunmber, the contractor's nanme, address, and the contractor's phone nunber.

NOTE: Pl ease sel ect only one nedium by which to transnmit each report. For instance, do not subnit a report via e-mail and 100 negabyte
Zi p-di sk.

17. PRICE GROUP: N A
18. ESTI MATED TOTAL PRICE: N A

1. DATA I TEM A003

2. TITLE OF DATA I TEM Meeting M nutes

3. SUBTITLE NA

4. AUTHORITY: NA

5. CONTRACT REFERENCE: C.5.3, C 3.1, C 3.2

6. REQU RI NG OFFI CE: AMSTA- TR

7. DD 250 REQUI RED: No

8. APP CODE: N A

9. DI STRI BUTI ON STATEMENT REQUI RED: N A

10. FREQUENCY: See Bl ock 16 bel ow

11. AS OF DATE: See Bl ock 16 bel ow

12. DATE OF FI RST SUBM SSI ON: See Bl ock 16 bel ow
13. DATE OF SUBSEQUENT SUBM SSI ON: See Bl ock 16 bel ow

14. DI STRI BUTI O\

A. ADDRESSEES: B. COPI ES: DRAFT FI NAL
COTR: M. Paul Rogers, TACOM enmil: rogersp@acomarny.ml 1
Buyer: M. Paul Vesel enak, TACOM enmil: vesel enp@acom arny.ml 1
15. TOTAL: 2
16. REMARKS:

The contractor shall prepare and submt to the addressees listed in Block 14 above Meeting M nutes for the neetings required under
Provisions C. 5.3, C.3.1 and C. 3.2 of the contract. These Meeting Mnutes shall include a summary of any significant issues or problens
that were discussed during this neeting as well as a record of any decisions or plans nade during the neeting. The tine, date, and
persons attending the the neeting will also be recorded and included in the minutes. The contractor shall electronically submt these
Meeting Mnutes to the governnent within ten (10) days after the neeting. The neeting m nutes nust be readable by Mcrosoft W ndows
2000, Mcrosoft Ofice, MUSES, and Mathead 11 progranms. Contractor format is acceptable.

17. PRICE GROUP: N A
18. ESTI MATED TOTAL PRICE: N A

DATA | TEM A004

TITLE OF DATA I TEM Bradl ey M2 Mdel
SUBTI TLE: Bradl ey M2 Mddel

AUTHORI TY: N A

Eal o
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5 CONTRACT REFERENCE: C. 2.6, C 5.4
6. REQUI RI NG OFFI CE: AMSTA- TR
7. DD 250 REQUI RED: Yes
8 APP CODE: N A
9. DI STRI BUTI ON STATEMENT REQUI RED: No
10. FREQUENCY; Once
11. AS OF DATE: N A
12. DATE OF FI RST SUBM SSI ON: 30 Nov 04
13. DATE OF SUBSEQUENT SUBM SSI ON: N A
14. DI STRI BUTI ON:
A. ADDRESSEES: B. COPI ES: DRAFT FI NAL
COTR M. Paul Rogers, TACOM enmil: rogersp@acomarny.ml 1
15. TOTAL: 1

16. REMARKS:

The contractor shall devel op and deliver to the addressee listed in Block 14 above a Bradley M2 Mddel by 30 Nov 04, in accordance with
Provisions C. 2.6 and C.5.4 of the contract. This nodel shall include a representative internal geonetry and internal conponents that
include all major electrical subsystens and their associated thermal characteristics. The nodel will be provided in a format conpatible
with Mcrosoft Wndows 2000, Mcrosoft Ofice, and Mathead 11. Contractor format is acceptable.

17. PRICE GROUP: N A
18. ESTI MATED TOTAL PRICE: N A

DATA | TEM A005

TI TLE OF DATA ITEM Future Conbat Systens Model
SUBTI TLE: N A

AUTHORI TY: N A

CONTRACT REFERENCE: C. 2.7, C 5.5
REQUI RI NG OFFI CE; AMSTA- TR

DD 250 REQUI RED: Yes

APP CODE: N A

DI STRI BUTI ON STATEMENT REQUI RED: No
FREQUENCY: Once

AS OF DATE: N A

DATE OF FI RST SUBM SSI ON: 30 May 05
DATE OF SUBSEQUENT SUBM SSION: N A

©CoOoNOOA~AWDNE

[N
w NP o

14. DI STRI BUTI ON:
A.  ADDRESSEES: B. COPI ES: DRAFT FI NAL
COTR M. Paul Rogers, TACOM email: rogersp@acomarny.ml 1

15. TOTAL: 1
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16. REMARKS:

The contractor shall develop and deliver to the addressee listed in Block 14 above a Future Conbat Vehicles System (FCS) Mdel by 30 May
05, in accordance with Provisions C.2.7 and C.5.5 of the contract. The nodel shall be a full vehicle thermal representation including,
but not limted to, power train, survivability technol ogies, and internal geonetry. The internal conpartnents shall include all major

el ectrical subsystens and their associated thermal characteristics. The survivability technol ogies shall include Electro-Mgnetic
Arnor, Active Protection systems, Electronic Warfare technol ogies, and signature reduction technol ogies. The nodel will be provided in a
format conpatible with Mcrosoft Wndows 2000, M crosoft O fice, MUSES, and Mathead 11. Contractor format is acceptable.

17. PRICE GROUP: N A
18. ESTI MATED TOTAL PRICE: N A

1. DATA | TEM A006

2. TITLE OF DATA I TEM Presentation Mterials

3. SUBTITLE NA

4. AUTHORI TY: DI - ADM\-81373

5. CONTRACT REFERENCE: C. 2.8, C. 5.6

6. REQUI RI NG OFFI CE: AMSTA- TR-R

7. DD 250 REQUI RED: Yes

8. APP CODE: NA

9. DI STRI BUTI ON STATEMENT REQUI RED: No

10. FREQUENCY: See Bl ock 16 bel ow

11. AS OF DATE: See Bl ock 16 bel ow

12. DATE OF FI RST SUBM SSI ON: See Bl ock 16 bel ow
13. DATE OF SUBSEQUENT SUBM SSI ON: See Bl ock 16 bel ow

14. DI STRI BUTI O\
A. ADDRESSEES: B. COPI ES: DRAFT FI NAL
COTR. M. Paul Rogers, TACOM enmil: rogersp@acomarny.ml 1 1
Mail: U S. Arny TACOM
ATTN. AMSTA-TR-R, MS 263
Warren, M 48397-5000
15. TOTAL: 1 1
16. REMARKS:
a. The contractor shall deliver one (1) initial 3-panel display board, by 30 Mar 05. The COIR shall review the 3-panel display board
and communi cate any coments to the contractor within thirty (30) days of receipt of the 3-panel display board. The contractor shall

deliver one (1) final 3-panel display board by 30 Nov 05, upon conpletion of the contract.

b. The presentation material may be publicly displayed at governnment |ocations, or at professional or industry trade shows or
conf erences.

c. Conplete the presentation material in accord with (1AW DI D DI - ADM\- 81373, "Presentation Material" and insert Paragraph 10.3 bel ow
10. 3 REQUI REMENT: Contractor shall prepare portable 3-panel display board, approximtely 72Wx 30H in si ze.
10. 31 Left panel to include: Purpose, Problem and Procedure.
10.32 Center panel to include: Title, Illustrations/Photos and/or Gaphics/Charts

10. 33 Right panel to include: Results and Concl usions.
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d. See the Data Item Description (DID) D -ADM N-81373, at the Internet address |isted below, for instructions on conpleting the

required presentation material.

https://131.82.253. 19/ doci mages/ 0001/ 58/ 88/ 81373. PD2

17. PRICE GROUP: N A
18. ESTI MATED TOTAL PRICE: N A



Tabl e 2. Conponent Model
Prinmtives

Si x- si ded box:

Conponent s:

El ectroni cs box:

Heat exchanger:

Pi pe:

Fluid Loop:

Mot or :

Fl ui d tank:
Sub- Model s:

Engi ne conpartnent:

Exhaust system

Headl anp:

Controls:

Par anet ers:
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ATTACHVENT 001

s Wth Associ ated Special Convection Mdels

potential natural convection nodel, with box dinmensions and orientation relative to vertical the scal able
paraneters in the convection nodel.

in addition to an external natural convection node, could have a nodel for plunme inpingenent fromthe exhaust of
the cooling fan, with port dianmeter, flowrate, orientation, and posiiton relative to the center of the exhaust
port as paraneters.

dependi ng on the subspecies, correlations relating tube dinmensions, spacing, flow area and aspect ratio, tube
array configuration.

conventional correlations for internal flow, scalable parameters are reynolds nunber, hydraulic dianeter,
cross-section aspect ratio, distance in entry lengths fromend of tube.

sanme as pipe
natural or forced convection over notor specific surfaces.

A six-sided box with internal heat transfer dependent on a 'fluid level'

incorporates an engi ne nodel w th an underhood environnent, a cooling | oop containing a radiator, and a speci al
convection nodel appropriate for natural and/or forced air flow in an enclosed conpartnent.

pi pe convection for the piping, CFD solution for flow through nuffler baffles, with scal able paraneters
describing baffle 'porosity' spacing.

internal and external natural convection related to shape of headl anp, paraneters would include size and shape
description of headl anp.

User -defined values used to define a functional relationship for a heat transfer convection nodel.
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